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Guidance for Industry1 

Chronic Cutaneous Ulcer and Burn Wounds - Developing 
Products for Treatment 

I. INTRODUCTION 

This document is intended to provide guidance to sponsors on the development of drugs, biological products, and devices’ to 
treat chronic cutaneous ulcer and burn wounds. The guidance contains recommendations about labeling claims, outcome 
measures, and trial design, as well as special considerations for preclinical development. 

For the purposes of this guidance, a chronic cutaneous ulcer is defined as a wound that has failed to proceed through an orderly 
and timely series of events to produce a durable structural, functional, and cosmetic closure. This document specifically addresses 
venous stasis ulcers, diabetic’ foot ulcers, pressure ulcers, and burn wounds. 

The Center for Biologics Evaluation and Research (CBER), the Center for Devices and Radiologic Health (CDRH), and the 
Center for Drug Evaluation and Research (CDER) within the FDA regulate products to treat cutaneous wounds. This document 
contains guidance applicable to the development of products regulated by any of the three Centers. Center-specific issues and 
advice are noted where appropriate. 

Comment 1. We believe that paragraph 2 should read 

“ For the purposes of this guidance, a chronic cutaneous ulcer is defined as a wound that has failed to proceed through 
an orderly and timely series of events (after allfactors that could inhibit wound healing, both intrinsic and extrinsic, 
have been addressed) to produce a durable structural, functional, and cosmetic closure. Currently, there is not one 
acceptable or consistent definition of a chronic wound. The terms ‘<orderly ” and “timely” are very subjective. There 
are no validated scales to measure the events that occur within the complex@ of the wound healing process.” 

We believe that the petragraph should read this way in order to clarify the meaning of the term “chronic cutaneous 
ulcer.” 

IL CLAIMS 

A. General Considerations 

The claim (also referred to as the indication) refers not only to the beneticial effects of a product, as determined through clinical 
investigations, but also to the type of wound for which a product is intended (e.g., venous stasis ulcer, diabetic foot ulcer, 
pressure ulcer, burn sites, donor sites). Wounds differ pathophysiologically, making it diflkult - if not impossible - to generalize 
results obtained from a trial conducted in patients with one type of wound to those with another wound type. Separate safety and 
efficacy data should be submitted for each wound type for which an indication is sought. 

Comment 2: Product claims and indications are two separate entities. A claim explicitly states what the product is to 
accomplish during the wound healing process, and an indication states for what wounds the product is to be used. For 
example, a hydrocolloid dressing is indicatedfor chronic wounds, yet claims are more spect@ such as ‘<acts as a viral 
barrier, supports a moist wound healing environment, etc. 
eflect. 

These terms should be dzyerentiated between benejt and 
There are elements that are common in terms of wound management such as exudate management, infection, 

debridement, moist wound healing, barrier properties. Final& we need to decide on this most important issue and that 
is whether or not products are spect$c to type of wound or type of condition of wound. This issue should be looked at 
from the definition of a medical device which should have a physical action and thus its claims ~‘11 be from a physical 
basis which can be general and$t darerent wounds. 

Comment 3: Arterial ulcers are not spec$ed, nor are chronic wounds caused by other less common etiologies. Do the 
guidelines cover all these? Further, the burn category requires cian~cation according to bum severity (i.e.Jirst, 
second, or third degree) since severity directly affects treatment. Traumatic wounds other than burns are not spec$ed. 
Are they covered? 

Claims sought for the use of wound products should be prespecified before trials are performed and amenable to study using 



outcomes that are direct measures of clinical benefit or v&d&d &&6&&s. The primary efficacy outcome is key to 
demonstrating the effectiveness of a product. In selecting endpoints, it is important to consider whether reliable means of 
assessing the endpoint exist, or can be developed. 

Comment 4: We believe the last sentence of the pamgrah should read: 

“In selecting endpoints, it is important to consider whether reliable (validated clinical measurement scales when 
available; ifnot available, a peer content validated tool) means of assessing the endpoint exist, or can be developed. ” 

We believe the sentence should read this way to clanfi the phrase “reliable means of assessing. ” 

Comment 5 : Prespeca&ing claims is not always possible. Within the design of trials, it is important to specify 
endpoints specijlc to the primary objective, however due to the complex@ of the wound healing process, secondary 
Jndings may occur. We should not be limited to applyfor a claim based upon prespecified endpoints only. 
Additional&, what is regarded as validated and the necessary proof of validation, and what would be regarded as a 
surrogate? 

Outcome measures for chronic cutaneous ulcers and burns are in evolution, as understanding of pathophysiology and techniques 
for wound tieatment and assessment advance. Suggestions for possible outcome measures are based on the principles noted 
above and on the natural history and current management of burns and ulcers. Comments regarding other appropriate wound 
claims, endpoints, and assessment tools are invited. 

Comment 6: Percentage of healing in a specified time as an endpoint is appropriate for pressure sores and diabetic 
wounds. Complete closure is appropriate for donor site, venous ulcers andpartial thickness burns. Full thickness 
burns may have an endpoint ofpreparing burn wound bedfor gm$ing. Suggestions for endpoints include wound 
healing, protection from further tissue damage and wound complications, infection, and debridement. Such Quality of 
Life outcomes as restoredfunction, pain reduction and odor control also are very important. A suggestion for an 
assessment tool could be the PSST (Bates-Jensen) tool, which is clinically validated, and includes assessment 
parameters to indicate progression of wound healing. 

. Two broad categories of wound product claims include (1) claims related to improved wound healing and (2) claims related to 
improved wound care other than healing. 

IS. Claims Related to Improved Wound Healing 

1. Incidence of Complete Wound Closure 

A claim of complete wound closure for chronic, non-healing wounds is considered the most clinically meaningful of the claims 
related to improved wound healing. Complete closure is defined as skin closure without drainage or dressing requirements. 
Generally, studies to support such a claim would be designed to measure incidence of complete wound closure in the treatment 
vs. the control groups by a specified time (landmark analysis). Efficacy success would be defmed as ti statiStically significantly 
greater proportion of patients assigned active product achieving closure compared to the proportion in the control arm The 
prespecified time for endpoint measurement should be based on the natural history of the disease process and the expected 
response to standard care. 

Comment 7: Once a venous ulcer is healed (complete closure), it is wide& recognised that continuous dressing with 
compression is the required optimal post-healing standard of care to prevent recurrence. How does this fit with the 
dmJt definition of a healed wound above? We believe the paragraph above should be revkwed and amended to cover 
devices, which are not regarded as “active product”. What is meant by ‘Standard care”? This should be defined 
accurately. 

The clinical benefit of wound closure that lasts for a very brief time is at best, highly limited In general, trials should be designed 
such that subjects remain on study and continue to be evaluated at least 3 months following complete closure. The purpose for 
this follow-up period is to measure durability of the effect and to ensure that the product does not adversely affect durability of 
closure relative to standard care. For some products, durability of closure is also important for distinguishing wound healing from 
trausient wound coverage. 

Comment 8: To achieve a true controlled 3-month follow-up, the onlyfeasible clinical setting would be in long term 
care, otherwise it would be expensive and impmctical to keep all patients in trials until complete closure plus a three 
month follow-up. Compliance with prescribed therapy, control of intrinsic and extrinsic factors cannot be assured in 
the home settktg. (ie: wound management protocol might be followed with 100% compliance, however ifthe patient 
returns to smoking, is exposed to non-pressure reducing sugaces, or becomes nutritionally compromised, failure to 
achieve outcomes may be present, but not necessarily product related.) 



Comment 9: Dumbility of closure applies for shin replacement and bum covers but is it appropriate for wound 
dressings? This follow-up period may be inappropriate fw pressure sores, diabetic ulcers and venous ulcers that have 
disease factors and life factors that affect healing {compression bandages, pressure relief devices, residence in LTC, 
o$%ading device compliance). Three months follow up would be suficient to acquire dam on post-healing quality in 
burns, donor sites or other acute wounds. However, data to support a claim ofpreventing recurrence in chronic 
wounds would take longer than three months to acquire. Full closure and three months follow up is potentially too 
nMrictive. 

Measurement of partial healing, if prospectively defined, may demonstrate relevant biological activity and be supportive of the 
determination of efficacy, but camrot be used as primary evidence of clinical efficacy. Partial healing, per se, is not considered an 
acceptable wound healing claim because the clinical benefit of statistically sign&ant differences in wound size has not been 
established, Validated methods for measuring degrees of change in wound size also present difficulty. As described below, 
however, partial healing thatfacilitates surgical closure can be an acceptable claim. 

Comment 10: We believe the above paragraph should read: 

“‘Measurement of partial healing, if prospectively defined, may demonstrate relevant biological activity and be 
supportive of the dekrmination of effkacy, but cannot be used as primary evidence of clinical effkacy. Partial healing 
is an acceptable wound healing claim because the clinical benefit of statistically significant differences in wound sire 
has been established. Validated methods for measurin g degrees of change in wound size exisy. As described below, 
partial healing thatfacilitates surgical closure can be an acceptable claim.” 

We believe the paragraph should read this way in order to clarify the criteria for partial healing. 

Comment 11: In many patients with chronic ulcers it is not practical to assess complete healing as some ulcers may 
talk up to 2 years to heal (Thomson B et al 1996 Journal of Wound Care 5 (5):213-216). Although complete healing is 
the preferred outcome, such other objective measures of wound healing as percentage and absolute reduction in wound 
size should be considered as reasonable claims. 

2. Accelerated Wound Closure 

A claim of accelerated closure reflects a clinically meaningful diminishing of the time until complete closure occurs. Time to 
event analysis (time to complete 100 percent closure) is recommended for this type of claim. A claim of accelerated closure 
should be supported by a fmding of faster reduction in the size of the wound during the treatment period. Therefore, for this 
claim, accurate measuring of wound size over tune should be wnducted. 

Comment 12: We believe the above paragraph should read as follows: 

“A claim of accelerated closure reflects a clinically meaningful diminishing of the time until complete closure occurs. 
Time to event analysis (time to complete 100 percent contraction, and re-epithelialization) is recommended for this 
type of claim. A claim of accelemted closure should be supported by a finding of faster reduction in the size of the 
wound during the treatment period which may not be complete closure but a percentage of the wounds healed in a 
speciJc time in the test group versus the control group. Therefore, for this claim, accurate measuring of wound size 
over a pre-specified time should be conducted.” 

We believe the above paragraph should read this way in order to clarify the meaning of the term “accelerated closure.” 

For products that significantly increase the incidence of closure over the course of clinical study, the increased incidence of 
closure per se is likely to result in a superior outcome in rank analyses of tune to healing, because even very slow healing counts 
as faster healing in such analyses than does failure to heal. Thus, the time to wound closure is most meaningfully compared when 
the incidence of complete closure is the same in both arms. As a result, given a fmding of increased incidence of closure, the 
additional fmding of superiority in time to complete closure may reflect little or no additional information about the product. 
When an improvement in time to closure results from an improvement in the incidence of closure, a claim of improved incidence 
of closure suffmes to explain the clinical benefit and should not’be supplemented by an addition~~laim of’akelerated wound 
cIosurQ. 

Comment 13: Both claims above should be achievable for a product with adequate clinical data to support them. 

Accelerated healing claims for burns should distinguish between partial thkkness burns, full thickness burns, or donor site 
wounds. Accelerated closure of the donor site produced during harvest of autologous grafts is a claim for which it is especially 
important to prespecify the clinical benefit expected because these partial thickness wounds heal well in 2 to 3 weeks with 
standard care regimens. For example, a product that accelerated healing of donor sites by only 1 or 2 days might provide clinical 
benefit if it wuld be safely used in extensively burned patients reqiring repeated reharvesting of donor sites. If time to reharvest 



is used as the primary efficacy outcome to support this type of claim, careful attention to masking is important to prevent bias, 
since reharvest is generally undertaken before the donor site reaches 100 perkent re-epithelialization. 

Comment 14: We believe the last sentence of the above paragraph should read: 

<< . F However, time to reharvest should not be the only parameter used to prove as the primary 
efficacy outcome to support this type of claim, aa&% because fater closure of donors used for only one harvest in a 
burn patient can reduce hospitalization, change of infection, etc. attention to p > 
sinoe reharvest is generally undertaken before the donor site reaches 100 percent re-epithelialization.” 

We believe the sentence should read this way in order to clarify the parameters for primary efficacy outcome. 

Accelerated healing claims based on study of donor sites cannot be generalized to burns and chronic cutaneous ulcers because 
burns and ulcers do not share the clinical characteristics of uniform, partial thickness donor sites. However, for systemically 
administered test products, healing of both the donor sites and the ulcer or burn are important safety outcomes. For example, a 
product that accelerates the healing of donor sites should not worsen graft take. 

Comment 15: This statement is clinical& correct and important to remain within the document. Unfortunately, in 
many instances, this comparison does occur, and desired outcomes are not achieved. 

3. Facilitation of Surgical Closure 

The Agency does not consider partial healing per se to be an appropriate claim for wound healing agents because the clinical 
benefit of statistically significant decreases in wound size has not been established. However, agents that heal wounds to the 
point that surgical closure is more feasible, safer, or more effective may lead to the claim offacilitates surgical closure. Studies 
should be designed to measure the incidence of complete wound closure following application of the surgical graft, The 
durability and quality of surgical wound closure should be assessed over time to ensure that the product does not have a 
deleterious effect on these outcomes. 

Comment 16: We believe the paragraph above should mad as follows: 

“The Agency does not consider partial healing per se to be an appropriate claim for wound healing agents because the 
clinical benefit of statistically sign&ant decreases in wound size has not been established. However, agents that heal 
wounds to the point that surgical closure is more feasible, safer, or more effective may lead to the claim offacilitates 
surgical closure (healing byprimary intention). Studies should be designed to measure the incidence of complete 
wound closure following application of the surgical graft The durability and quality of surgical wound closure should 
be assessed over timefor surgical grafm and active agent wound closure products but is not appropriatefor dressings 
for chronic wound healing to ensure that the product does not have a deleterious effect on these outcomes.” 

We believe the paragraph should read this way in order to ensure that all dressing indications as taken into account in 
the wound healing agent assessment. 

Timely excision and grafting have greatly reduced morbidity and mortality in patients with full thickness bums. The chnical 
benefits of engraftment in burn injury include reduced wound sepsis rates, improved hemodynamic status, and decreased 
requirement for donor site harvest. Since engraftment rates are high with good standard care, studies of surgical closure of burn 
wounds may take large numbers of patients to detect a ditkence between the test product and standard care. It is important to 
evaluate healing outcomes such as durability, fhnctionality, and cosmetic appearance, including scarring. 

Comment 17: We believe the last portion of the paragraph above should read as follows: 

“It is important to evaluate healing outcomes such as durability, percentage of graft take, total wound area, 
functionality, and cosmetic appearance, including scaning for burns. For the closure of diabetic wounds, venous ulcers 
and pressure sores that are the result of metabolic and vascular disturbances and external forces, other measurements 
should be used. The term ~‘engm$ment ” should be clearly defined; as used here, it has an ambiguous meaning. For 
example does it mean ‘*rate of gmjt take” or “propottion of wounds treated bz, grqfting. Further, a glossary of 
meanings for other terms should be includedfor the avoidance of doubt. ” 

We believe the paragraph should read this way in order to ensure that the range offactors affecting healing outcomes 
is taken into account. 

4. Improved Quality of Healing 

Comment 18: This section addresses quality of lfe issues, which is an equally important clinical outcome. 



Comment 19: This section needs clan~cation. Is the claim “improved quality of healing ” or is it ‘improved 
cosmesis? ” 

Comment 20: The paragmph below should be headed “‘4a. Impmved Cosmesis “. 

Trials for improved cosmesis claims should demonstrate a significant effect on outcomes such as scarring, the contour and feel of 
the healed skin, or normalization of skin markings or pigmentation. The appropriateness of an improved cosmesis claim depends 
on the type and location of the wound. For example, normalization of skin markings or pigmentation would clearly benefit 
patients who require g&kg of full thickness burns on the face, whereas this outcome would be a less convincing measure of 
benefit for patients with plantar ulcers. In choosing endpoints to support improved cosmesis claims, it is important to consider 
whether a reliable assessment tool exists, or can be developed. 

Comment 21: Attributes of a reliable assessment toolfor cosmesis should be identified. Further. assessment methods 
based on non-imxwive instrumentation for example, but not limited to, ultrasound) are available to provide endpoints. 
Guidance on the use of such techniques should be provided. 

Comment 22: The pamgmph below should be headed ‘4b. Improvedfunctiolurrily. ” 

products that reduce scarring may also improve function, for example, range of motion. Standardization across treatment arms of 
the use of concomitant therapies, such as pressure garments and rehabilitative therapies (e.g., passive range-of-motion exercises), 
is important for adequate assessment of this outcome. ’ 

C. Other Considerations Related to Improved Wound Care 

FDA recognizes that products intended for wound management may provide important patient benefit without improving the 
incidence or timing of closure relative to standaxd care. However, it is important to demonstrate that such products do not 
significantly impede healing. Thus, wound healing should be evaluated as a safety outcome for all products with a wound care 
claim. 

1. Wound Infection Control 

Infected wounds do not heal, and the primary efficacy outcome for topical anti-infective wound products can be either healing or 
control of infection. Both outcomes should be assessed, and reasonable concordance would be expected. Products for treatment or 
prophylaxis of infection in serious wounds (e.g., bums, diabetic foot ulcers) should have a well-established and appropriate 
spectrum of activity.s . 

Comment 23: The fitst sentence in the paragraph above should read as follows: 

“Infected wounds do not heal, and the primary efficacy outcome for topical anti-infective wound products can be either 
healing or contml of infection, or control of bioburden.” 

We believe the sentence should read this way to recognize control of bioburden as a major clinical manifestation of 
infection control. 

2. Debridement 

It is generally accepted that necrotic tissue inhibits healing by interfering with tissue repair and promoting microbial growth. 
Thorough debridement of wounds is therefore considered standard care essential to healing. Partial debridement is not an 
acceptable endpoint because the clinical benefit of partial debridement is unclear, and methods for measuring extent of 
debridement have not been validated. Although there is debate about the optimal dkign of tials to assess the efficacy of 
debriding agents, a reasonable endpoint for a debridement claim might be thorough removal of necrotic tissue (e.g., produces a 
wound bed suitable for grafting). Other clinically relevant endpoints, such as pain or blood loss during or immediately following 
debridement, could provide supportive evidence for clinical benefit when the primary efficky endpoint is debridement 
equivalent to that produced by standard mechanical/surgical procedures. For burn wounds, tiZ&ss of thorough debridement is 
an especially important consideration. Note that all studies should assess the debriding product’s effects on wound closure to 
ensure that the product does not impair healing or cosmetic outcome. 

Comment 24: We believe the above sentence should read as follows: 

“It is generally accepted that necrotic tissue inhibits healing by interking with tissue repair and promoting microbial 
growth. Thorough debridement of wounds is therefore considered standakl care essential to healing. Partial 
debridement is not an acceptable endpoint because the clinical benefit of partial debridement is unclear, and methods 
for measuring extent of debridement have not been validated. Although there is debate about the optimal design of 
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tials to assess the efficacy of debriding agents, a reasonable endpoint for a debridement claim might be thoror& 
removal of necrotic tissue (e.g., produces a wound bed suitable for grafting, or healing by secondary intent) (or 
development of granulation tissue). Other clinkally relevant endpoints, such as pain or blood loss during or 
immediately following debridement, could provide supportive evidence for clinical benefit when the primary efficacy 
endpoint is debridentent ecptivalent to that produced by standard me&&al/surgical procedures. For &an all wounds, 
tinrek&rss of thorough debridement is an asp&al@ important consideration. Note that all studies should assess the 
debriding product’s effects on wound closure to ensure that the product does not impair healing or cosmetic 
outcome.(as measured by adverse event tracking)’ 

We believe the sentence should read this way in order to clanfi the criteria of debridement. 

Comment 25: The term “thorough removal *’ should be clearly defined since considerable variation in defining the 
degree of thoroughness could exist. 

3. Wound Pain Control 

Studies of topical products that reduce wound site pain should distinguish between chronic wound pain and acute pain associated 
with wound care procedures. Appropriate instruments to measure pain should be prospectively defmed and properly validated. 
The effect of topical pain control products on healing is an important safety outcome. 

Comment 26: We believe the above paragraph should read: 

‘Studies of topical products and wound dressings that reduce wound site pain should distinguish between chronic 
wound pain and acute pain associated with wound care procedures. Appropriate instruments to measure pain should 
be prospectively defined and properly validated. (with acceptable scales, such as a visual analog scale, or noted 
reduction in amount of analgesics. The e$pct of topical pain control products on healing is an important safety 
outcome. ” 

We believe the paragraph should read this way in order to clan3 the methods of meausring pain and analgesia. 

Comment 27: The term “instruments “for measuring pain should be clearly defined and examples of suitable methods, 
without imposing limitations, might be introduced. 

Comment 28: Excellent statements! We commend the agencyfor considering inclusion of pain’s impact on wound 
healing. 

4. Other Wound Care Claims 

Serious wounds may negatively atfect many aspects of patients’ lives. Clinically significant improvement in certain aspects of 
daily living not already captured by any of the previously described outcome measures (e.g., decreased drainage when 
experienced by the patient as an important improvement in ability to function) might support a labeling claim if demonstrated 
with a validated instrument. 

Comment 29: The attributes of a “validated instrument” should be clearly defined, and other examples of outcomes in 
this category should be given but not limiting. Examples should include odor control, exudate management and overall 
quality of life dejned as measurements thatfollow accepted scientific thought at the time of generatknt. 

IIL PEECLINICAL CONSIDERATIONS 

This section consists of specific points to consider for wound indication drugs and biological products. It is not intended as a 
general guidance for preclinical testing.” 

k Animal Models for Wounds 

Wound models may be helpful in establishing pharmacological responses, as well as assessing potential toxicities of wound 
products. The animal species selected should exhibit a biological responsiveness to the test agent (i.e., should be a relevant 
species), where appropriate. Although animal models have been useful to establish proof of concept for some types of products, 
in general they have been poor predictors of efficacy in clinical trials. Because currently there are no ideal animal models for 
chronic wounds or extensive burns, multiple animal models are typically used to assess activity of wound healing agents. 
Fibroplasia and stroma formation can be evaluated by subcutaneous injection of some products. Contraction and re-epithelization 
can be evaluated by topical application on full thickness excisional wounds or in a pig graft donor site model. (Pigs are often 
useful models since their cutaneous architectme is most similar to that of human skin.) Induction of angiogenesis can be 
evaluated in chick chorioallantoic membrane or rabbit cornea. Breaking strength can be tested in a rat linear incision model. In 



impaired-healing models, the window of time for measurin g treatment effects is extended. Impaired healing models include 
infection, necrotizing trauma, irradiation, administration of corticosteroids or chemotherapeutic drugs, or drug-induced or genetic 
diabetes mellitus in mice, rats, hamsters, guinea pigs, and young pigs. Each model has one or more of the characteristics that can 
be useful for evaluating a product’s activity. For example, the rabbit ear dermal ulcer model lacks the vigorous wound contraction 
seen in rodent models and allows for the induction of isehemia in the wound. 

Comment 30: In vitro models of aspects of healing are not discussed at all. Guidance on the relevance, value and 
limitations of such data should be included. Further, there is wide acceptance that in vivo models are subject to 
limitations as pointed out in the text. Whilst the text provides exaMples of models used, and the endpoints measured by 
them, it is not clear as to the perceived value of such data, particularly when used to support clinical use in chronic 
shin ulcers The impaked models cited also sufferfmm limited value in extraplation to the clinical setting since 
generally they accumtely model neither the etiology nor the pathology of human chronic wounds. Because in vivo 
models are not necessarily validated or appropriate to chronic human shin lesions their inclusion in the Guidelines 
should not be taken as a recommendation of suitabilityforpredicting clinical outcome. 

B. Biodistribution and Pharmacokinetic Studies 

In vivo biodistribution/phatmacokinetic studies are helpful in the design of toxicology studies. Preferably, the phannacokinetic 
(PK) protile can be determined in the same animal species that will be used in the toxicity assessment. For topical wound 
products, animal wound models may provide more relevant information than application to intact animal skin Since currently 
there are no chronic ulcer models, regional and/or systemic exposure after topical applications of a product for a chronic 
indication might be better approximated by subcutaneous injection (when technically feasible). Consideration should also be 
given to alterations of the PK profile and the potential for product accumulation with repeated dosing. Where feasible, 
information regarding the stability of the product at the target site, and for biological products, target receptor levels, contribute to 
a better understanding of the activity and potential toxicity of the wound product. 

Comment 31: It is not clear to what extent to which this section applies to medical devices. Its main applicability 
appears to be fw drugs. 

C. Toxicity Studies 

The design of nonclinical toxicology studies for wound products should reflect, as much as possible, the intended clinical use of 
the product with respect to route, dosing regimen, and duration of exposure. It is important to assess any exaggerated 
pharmacological responses and potential toxicities of wound products. Administration of the wound product at multiples higher 
than the intended therapeutic dose (determined from wound models) may provide an estimate of the therapeutic index (toxic 
dose/effective dose) to aid in the selection of the initial clinical starting dose. Vehicle and sham controls should be employed 
where appropriate, to evaluate any adverse effects of product formulation components on wound healing. 

Comment 32: It is not clear to what extent to which this section applies to medical devices. Its main applicability 
appears to be for drugs. 

Cutaneous irritation and hypersensitivity testing are generally indicated for all topically applied wound products, since these 
adverse reactions can seriously complicate human wounds. Products that will be delivered in an aerosol formulation should be 
evaluated for puhnonary toxicity, and possibly ocular toxicity (products known to be cutaneous irritants are assumed to be ocular 
irritants, and testing is generally waived). 

Comment 33: IS0 10993 exists for this aspect of toxicity testing and applies to medical devices. This should be made 
clear and the relevant standard(s) referenced. The term “aerosol *’ should be clearly defined, qecz@ng what 
pammeters determine classtjkation into this category. 

The immunogenic potential of biotechnology-derived wound products can be a confounding factor in repeat dose toxicology 
studies because antibodies to the administered product may affect the PK profile, the pharmacodynamic response, and/or the 
toxicity of the agent. Although the development of antibodies to antigenic products has generally not been predictive of the 
clinical response, data on this should be collected to provide a complete preclinical safety assessment of the wound product. 

Carcinogenicity studies generally should be conducted for drugs intended to treat chronic ulcers.~ For biological products, the 2- 
year chronic bioassay and carcinogenicity study currently used for drugs is generally inappropriate due to species specificity and 
immunogenicity of the product. However, data in rodent initiation-promotion carcinogenesis models support the potential of 
various growth factors to act as tumor promoters. Current unresolved issues regarding the carcinogenic and tumorigenic potential 
of wound healing products include the likelihood of tumor promotion in the proposed patient populations and the additional 
susceptibility of patients exposed to environmental or other potential carcinogens (for example, systemic chemotherapy). 



Sponsors are encouraged to address this issue by referencing the existing scientific literature, and evaluating the potential of the 
test agent to stimulate the growth of normal and/or malignant cells that express the receptor for the agent. 

Comment 34: It is assumed that this applies topharmaceuticalproducts. This requirement is not specifiedfor medical 
devices in IS0 10993. 

Reproductive and developmental toxicology studies are recommended for wound products administered to women of child- 
bearing potentialb 

Genotoxicity studies should be performed for all nonbiological drugs. These studies are indicated for a biotechnology-derived 
product only when supported by appropriate scientific rationale.’ 

IV. CLINICAL TRIAL CONSIDERATIONS 

This section consists of specific points to consider for wound indication trials. It is not intended as general guidance on trial 
design.” 

A. Absorption Studies 

For topical drug, biological, aud combination products, phase 1 evaluations should include quantitation of absorption through the 
wound. Systemic bioavailability of topically applied products is generally assessed using standam pharmacokinetic 
measurements with serial senm sampling. Systemic uptake is influenced by wound factors such as size and vasculariQ, as well 
as product characteristics such as molecular weight, chemical composition, and the presence of excipients. In the case of growth 
factors, relatively little (4%) absorption typically occurs from chronic ulcer sites, but these amounts might be clinically 
signiticant because some growth factors are active in vitro at nanogram concentrations. For this reason, it is important to perform 
sensitive assays against serum background. 

For products that are absorbed t?om the wound bed, the systemic dose depends on several factors: the concentration of the active 
ingredient, the total body surface area treated, the volume applied, frequency of application, and duration of contact with the 
wound. 

Safety and pharmac&inetic studies for topical wound products should usually be conducted in patients with the indication 
sought, since absorption through intact skin of a normal volunteer would not predict absorption in a wound 

Comment 35: It is assumed that this section on absorption studies applies to drug, biological and combination 
products. It is implied that this section does not apply to medical devices. 

B. Irritancy or Sensitization 

When preclinical studies or previous clinical experience suggest that a topical product might induce clinically significant 
dermatitis, irritancy or sensitivity testing in normal volunteers is recommended prior to trials in patients, since superimposed 
dermatitis is deleterious to wounds. The need for routine testing. of the final formulation depends on the product, and sponsors are 
encouraged to discuss dermal toxicity testing with the appropriate Center before initiating the studies. 

Comment 36: Please define what is considered sigm~cant. 

C. Assessment/Quantification 

The tools to assess endpoints for a clinical trial should be both prespecitied and standardized across clinical sites. For example, if 
photographs are to be used for measurement and documentation, the lighting and type of camera should be specified. Scoring 
systems for wounds can be used at baseline to determine eligibility for study, as well as for periodic wound assessment during the 
study. The use of accepted assessment systems is recommended (e.g., Wagner, International Association of Enterostomal 
Therapists). Proposals for novel assessment systems should include validation data. 

Comment 37: We believe the above paragraph should read as follows: 

“The use of accepted assessment systems is recommended (e.g., Wagner, The PSST (Bates-Jensen), The Wound, 
Ostomy t Continence Nursing Society). Proposals for novel assessment systems’should include validation data.” 

We believe the paragraph should read this way to more accurately present the names of the assessment systems. 

Methodologies for quantifying wound characteristics are continually being developed, and sponsors are encouraged to discuss 
new approaches for their trials with the Agency. Regardless of the methodology, the following variables should be addressed in 



all clinical trials for wound indication products. 

1. Ulcer Classifiation 

The type of chronic ulcer (venous stasis, diabetic, pressure, arterial insufficiency) can usually be determined by considering the 
patient’s history and performing a physical examina tion. Objective tools to confirm the diagnosis can include Doppler 
sonography to quantify venous or arterial insufticiency, lmnscutaneous oxygen tension (QOz) measurements, ankle/brachial 
index, filament testing to quantity sensory neuropathy, measurement of laboratory markers for diabetes mellitus, and 
histopathology of ulcer biopsies to exclude neoplastic, immune-mediated, or primary infectious disease. 

2. Wound Size 

Quantitative measurements of wound size are routinely used to assess initial wound size before and after debridement, as well as 
progress toward closure. For ulcers that tend to be superficial, such as venous stasis ulcers, the area of the wound opening should 
be measured. This can be accomplished by tracing the wound perimeter or by measuring maximal width and length. For ulcers 
that extend deeply into tissue, volume or surface area should be measured when feasible. The extent of tissue undermining and 
sinus tracts is an important part of the evaluation. In the case of diabetic ulcers, qualitative assessment by probing the maximal 
depth is a frequently used method For other ulcers, such as pressure ulcers, molds can be used to provide precise measurement of 
volume and/or surface area. Alternatively, semi-quantitative measurements can be achieved using the maximal 
width/length/depth and shape coeffSent. 

For acute burns, it is important to determine as well as possible the depth of target burn wounds, as this parameter affects both the 
choice of standard of care regimen and the expected time to healing. The distinction between partial, full thickness, and 
in&terminate wounds is currently based on clinical judgment. Clinical parameters include appearance of the tissue, sensation, 
and bleeding upon debridement. Validated test methods for det ermining burn depth do not exist currently, but biopsy and 
Doppler measurement of blood flow are sometimes used. Wound depth heterogeneity is often an impediment to quantitative 
measures, and burn depth extension in the fust 24 to 48 hours following injury frequently necessitates reassessment of wound 
severity and treatment. Initial clinical assessment of full thickness wounds should be confiied by comparison to the total body 
surface area ultimately grafted 

When the target wound is an autograft donor site, the protocol should clearly delineate the method for harvest, and the size, 
thickness, and anatomic location of the donor site. 

3. Wound Imaging 

Photographic and wound imaging procedures standardized across all study sites should be used to document the wound 
appearance at each clinic visit and to corroborate the measurements captured in the case report form. 

Comment 38: We believe the above paragraph should read as follows: 

‘7?hotographic Erie wound imaging procedures and/or wound tracings standardized across all study sites should be used 
to document the wound appearance at each clinic visit and to corroborate the measurements captured in the case report 
form.” 

We believe the paragraph should read this way in order to take account of the role of wound tracings in the wound 
imaging process. 

4. In$ection 

Infection should be assessed clinically by symptoms and signs that include purulent drainage, erythema, warmth, exudation, odor, 
pain fever, and leukocytosis. Fever, pain, and leukocytosis may be absent, however, especially in patients with diabetic foot 
ulcers. Quantitative and qualitative culture of a viable tissue biopsy can be used at baseline to help determine if the wound is 
infected or merely colonized and to guide appropriate anti-microbial therapy. This method is generally preferred to quantitative 
and/or qualitative culture of swab specimens.’ 

D. Population 

The choice of patient population for inclusion in clinical trials depends on the type of wound. 

I. Chronic Cutaneous Ulcers 

Three of the major categories of chronic cutaneous ulcers are diabetic ulcers, venous stasis ulcers, and pressure ulcers. In general, 
separate trials should be conducted for each type of chronic ulcer because they have very different etiologies and potentially 



different responses to therapy. The patient population chosen should be one that optimizes the study’s ability to detect a treatment 
effect, but should also be a population that reflects the population for which the product will be indicated and used. 

Variability can be reduced by specitjkrg enrollment criteria that exclude conditions known to impede healing. For example, 
specifying a rauge for ulcer size will avoid ulcers that would be expected to close rapidly with little intervention (e.g., c 1 cm ‘), 
and ulcers that would be less likely to close during a trial (e.g., > 50 cm’). However, if demonstration of efficacy is limited to 
ulcers of a specific size, and the ability to extrapolate to smaller or larger ulcers is unclear, the labeled indication may be similarly 
limited. 

Comment 39: All too ofen, publications comparing wound care products do include ulcers with no size spec$cation as 
an exclusion cn’teria. If the study is not randomized, results could be skewed. 

2. Bums 

The population for burn trials is usually defined by the extent and depth of the burn injury. For most burn wound claims, it is 
important to determine, to the extent possible, the depth of target wounds, since this determines the standard of care and the 
expected time to healing. 

Important chara~stics of the burn include its cause (thermal, chemical, electrical), anatomic location, depth (full or partial 
thickness), duration, and extent (% total body surface area). Patient characteristics that affect burn wound healing include age, 
nutritional status, underlying medical conditions, and the presence of concomitant injury (e.g., head trauma, inhalation injury, 
bone fractures). Patients with serious burns commonly receive multiple concomitant treatments, making it sometimes difficult to 
detect a treatment effect. For this reason, it is advisable to enroll patients with the least serious burns that still permit assessment 
of the product’s claimed benefit. However, it may also be important to assess the effects of the study treatment used in 
conjunction with commonly used concomitant therapies. 

Comment 40: Chemical “‘bums ” are classified as chemical injuries, and are not a thermal inju y. 

When patients with full thickness burns are studied, donor sites for autografts are sometimes selected as the target wound. As 
noted earlier, although the patient population is one and the same, demonstrating the safety and efficacy of a product for a donor 
site wound does not support the safety and efficacy of the product for burn wounds, because burn wounds differ in clinically 
significant ways t?om surgical wounds. 

E. Standard Care 

Standard care in the context of this guidance refers to wound care in a clinical trial other than the experimental product. Good 
standard care procedures in a wound trial are a prerequisite for assessing safety and efficacy of a product. Since varying standard 
care procedures can contound the outcome of a clinical trial, it is generally advisable that all participating centers agree to use the 
same procedures. If standard care procedures are not uniform, it is important that the sample size and collected data be adequate 
to assess the impact of wound care variations on outcomes and treatment response. 

A number of standard procedures for ulcer and burn care are widely accepted. The appropriate procedures to specify in clinical 
trials will evolve as care for wound and burn indications evolves. Several professional groups have initiated development of care 
guidelines for ulcers and burns. Although the Agency does not require adherence to any specific guidance, the basic guiding 
principle is that standard care regimens in wound trials should optimize conditions for healing and be prospectively defined in the 
protocol. The rationale for the standard care chosen should be included in the protocol, and the study plan should be of sutlicient 
detail for consistent and uniform application across study centers. It is important to specify in the case report form (CRF), at each 
visit the type of ulcer or burn care actually delivered (for example, extent of debridement, use of concomitant medications). For 
outpatients, the CRF should also capture compliance with standard care measures, such as wound dressing, off-loading, and 
dietary intake. The value of study site consistency in standard care for reducing variation cannot be over-emphasized because of 
the profound effects these procedures have on clinical outcome for burns and chronic wounds. Nonetheless, in some cases it may 
be important to assess the effect of experimental treatment with common variations of standard caie procedures. 

Comment 4 1: We believe the sixth sentence in the paragraph above should read as follows: 

‘It is important to specify in the case report form (CRF), at each visit the type of ulcer or burn care actually delivered 
(for example, extent of debridement, use of concomitant medications direct& related to care of the wound.” 

We believe the sentence should read this way because case reportforms delineate between concomitant medications 
directly related to care of the wound, and those that the patient is taking for other conditions. 



Comment 42: Specljj how outpatient dietary compliance is to be measured; i.e., byfood diaries, intake and output 
schedule. 

1. Standard Care Considerations for Chronic Cutaneous Ulcers 

Parameters for consideration in choosing standard cam procedures for chronic cutaneous ulcer trials include the following. 

* Removal of necrotic or infected tissue 

* Off-loading of pressure and diabetic foot ulcers 

* Compression therapy for venous stasis ulcers 

. Establishment of adequate circulation for arterial ulcers 

* Maintenance of a moist wound environment 

- Infection control 

* Nutritional support, including blood ghtcose control for diabetic ulcer patients 

* Bowel and bladder care for patients with pressure ulcers at risk for contamination 

Comment 43: We commend the agenqyfor inclusion of the moist wound-healing environment. 

a. Debridement 

The presence of necrotic tissue, sinus tracts, exudation or transudation, and infection of soft and hard tissues can 
interfere with ulcer healing. Appropriate debridement procedures for the indicated ulcer should be specifically defined 
in the protocol. To avoid bias and confounding of treatment effect, ulcer debridement should precede evaluation of 
ulcer extent and infection. Enzymatic debriding agents, like other concomitant topical products, can confound results in 
wound product trials and generally should be avoided 

Comment 44: The hast sentence regarding avoidance of enzyritcrtic debriding agents in the pamgraph above 
is an excellent statement. 

Comment 45 : Please clan> “appropriate “. Is this refening to surgical debridement only or does it include 
auto&tic and mechanical as well? 

The need for additional debridement, performed after study treatment has started, may indicate product-induced wound 
deterioration. As such it should be documented on CRFs and included in analysis of product safety and efficacy. 
Discontinuation might be indicated in early trials where little is known about product safety, but not in later trials, when 
standard debridement procedures may be indicated to optimize patient care (e.g., on-going removal of callus as part of 
standard care for diabetic ulcers). 

b. Off-loading/Compression 

Relief of pressure is critical to outcome for chronic ulcers. Pressure is the principal cause of decubitus ulcers and off- 
loading is often difficult to standardize because equipment (e.g., type of bed) may not be available at all sites, and 
compliance with study procedures is labor intensive (e.g., turning). Ifthese critical aspects of effective therapeutic 
intervention cannot be standardized across all sites, it is important to specify the actual care delivered in CRPs and to 
consider concomitant care in the efficacy analysis. For diabetic foot ulcers, off-loading choices (e.g., casting) must be 
weighed against the need to apply study treatments and monitor outcome. Similar considerations are important in 
choosing compression methods for venous stasis ulcers. Every attempt should be made to define a regimen that can be 
uniformly applied across sites and deviations should be captured in the CRPs. 

Comment 46: In second sentence above, replace the word “decubitus ” with “pressure” to more accurately 



reflect the clinical nature of these wounds. The sentence should read: “Pressure is the principal cause of 
pressure ulcers... ” 

c. Maintenance of a Moist Wound Enviromuent 

Maintenance of a moist wound environment is generally accepted standard care for all chronic cutaneous ulcers. In 
choosing test dosing regimensP it is helpful to consider limitations imposed by various standard care dressings. In cases 
where there is a sound rationale for the expected benefit of a test product, but its use is not compatible with established 
standard care dressings, alterations in standard care can usually be safely implemented by including adequate 
discontin~tion rules. 

Comment 47: In thefirst sentence above, replace the word ‘standard” with the word “preferred” so the 
sentence reads “ . ..generally accepted preferred care for all chronic cutaneous ulcers. ” The sentence should 
read this way because some clinicians may interpret the word “‘standard” to mean that an approved clinical 
standard exists for this type of therapy. 

Comment 48: There are concerns over what constitutes a moist wound environment and standard care. 
Standard care protocols vary with stua’y center, and in many cases, where gauze is the “standard”, do not 
maintain a moist environment within the generally accepted meaning of the term among opinion leaders. The 
guidelines should make clear the definition of the term “moist wound environment”. 

d. Infection Control 

Absence of frank infection is crit.icaI for treatment success of ah wound products, regardless of the claim. For this 
reason, wound products whose claim is not anti-infective are usually tested in patients with uninfected target ulcers 
(noting the distinction between colonization and frank infection of an ulcer). Acceptable ulcers for enrollment can often 
be achieved during a run-in period with thorough debridement and other good standard care procedures. A high 
incidence of true infection (as opposed to colonization) is present at baseline for diabetic foot ulcers. It may not always 
be necessary to exclude infected diabetic foot ulcers if the infection does not involve underlying structures and is 
responding to standard systemic anti-microbial therapy. In such cases, it is especially important that the protocol clearly 
delineate adequate rules for patient discontinuation due to wound deterioration on-study. As for all discontinued 
patients, safety assessment should continue throughout the trial and these patients should be included in efficacy 
analysis. 

Comment 49: In the last sentence above, “‘eflcacy analysis” is more commonly termed “intent to treat 
analysis ” by some clinicians, 

If an ulcer becomes infected during a study for a topical wound product, and the investigator prescribes topical anti- 
microbial treatment, it is recommended that the patient be discontinued from study treatment, Use of concomitant 
topical medication is discouraged in trials for topical products to avoid confounding of safety and effkacy outcomes. 

Systemic antimicrobial therapy for target wound infection may become necessary during the treatment period of the 
study. Whether or not study treatment should be discontinued in this situation should be discussed prospectively and 
the plan included in the protocol. For example, discontinuation might be indicated in early trials, where little is known 
about product safety and where infection may signal test product-induced deterioration of the wound, but not in later 
trials where such therapy would be considered standard care (e.g., systemic antimicrobial therapy for diabetic ulcers). 

Comment 50: Can the distinction between wound infection and contamination be brought out more clearly? 

e. Wound Cleansing 

Agents used for wound cleansing should be bland (e.g., normal saline) because some cleansers retard healing, or can 
cause irritation and sensitization. The regimen should be prespecitied in the protocol. 

Comment 5 1: The paragraph above should read as follows: 

“‘Agents used for wound cleansing should be bltmd non-toxic (e.g., normal saline) because some cleansers 
retard healing, or can cause irritation and sensitizaticm. Some wound cleansing agents have clinical data to 
support a relative tissue toxicity index. Refer to the AHCPR guidelines for pressure ulcer care (1994) The 
regimen should be prespecified in the protocol. ” 

We believe the paragraph should read this way to more fully describe the parameters and existing guidelines 
for wound cleansing regimens. 



f Nutritional Support 

Caloric intake and metabolic status should be captured in the CRFs if the product is known to have metabolic effects 
(e.g., anabolic steroids). For products not known to have metabolic effects, these data may be useful if the inclusion 
criteria encompass patients significantly above or below ideal body weight (e.g., cachectic patients with pressure 
ulcers). Maintenance of normoglycemia is an important factor for patients with diabetic ulcers. 

2. Standard Care Considerations for Bums 

Standard care for serious burns includes carell attention to the following parameters. 

* Hemodynamic resuscitation 

* Management of comorbidities 

* Timely burn debridement and/or excision 

- Wound closure 

* Infection control 

+ Pain control 

’ Nutritional support 

. Rehabilitation, including passive range of motion when burns overly joints 

Because large burn centers tend to have well-established, distinct standard care regimens, analysis of data in multicenter burn 
trials may require stratification by center. Since standard care procedures have profound effects on clinical outcome, every effort 
should be made to reach agreement among site investigators and to capture actual care delivered in the CRFs. 

F. Safety Considerations 

Specific points to consider for wound products are listed below. 

1. Effects of the Product on the Wound 

All wound treatment trials should include an evaluation of the product’s effect on the healing process, as a safety outcome. 
Deterioration of target wounds can manifest as erythema, pain, discharge, infection, tissue necrosis, requirement for repeat 
debridement or other surgical intervention (i-e., amputation), and/or increase in ulcer size. Undesirable alterations of soft tissues, 
ligaments, periosteum, or joint capsules underlying deep wounds should also be evaluated, depending on the nature of the 
product. For detailed information about wound product microbiology, please see the attachments. 

Comment 52: Delete thefirst sentence in the paragraph above; wound healing andsafety are not necessarily 
analogous. 

2. Immune Reactions 

For biological products and some drugs, immunogenicity is generally addressed by measuring antibody titers prior to and &er 
the treatment. Further immunologic characterization may be recommended, since the development of an immune response can 
render the product inactive (neutralizing antibodies), and/or induce acute or chronic immune reactions (e.g., anaphylaxis, contact 
sensitization, autoimmune disease). 

3. Trial Stopping Rules 

Because the patient populations in bum and chronic ulcer trials ofien have a high background incidence of serious adverse events, 
it is recommended that a safety data monitoring group be used for masked trials when the known or suspected risk is significant, 
and/or the study population is critically ill (e.g., seriously burned patients). 

4. Patient Discontinuation 

Discontinuation criteria evolve as the safety data&e for the wound product grows. Because the active ingredient(s) or the 
vehicle of topical wound products may exert a deleterious effect on healing, patients should be discontinued from study treatment 



if signs or symptoms suggest wound deterioration during early trials. Once reasonable assurance has been achieved that the 
product does not harm the wound, it may be appropriate to continue study treatment in later trials, depending on the claim and the 
type of wound. Subjects who are discontinued from study treatment should remain in the study for safety assessment and efficacy 
analysis. 

G. Study Design Considerations 

I. Randomization and StrattJication 

Randomization is particularly important to reduce bias in trials for wound indications because standard care wound management 
procedures and baseline wound characteristics have a profound effect on outcome. Because some degree of variation in these 
factors across patients and sites is unavoidable, stratification by study center is recommended to ensure balance between the 
arms. In some cases, it may be appropriate to prospectively stratify randomization by other important covariates, such as wound 
size or duration, but the number of variables used for stratification should be very limited. Variables thought to affect outcome 
should be considered in the analysis whether or not used for stratification (see Statistical Considerations). 

2. Comparator Arms 

A vehicle control arm is recommended for most wound product studies, with identical standard care procedures included in both 
the vehicle and investigational product arms. To evaluate the safety and effect of the vehicle, a study arm treated with staudard 
care alone is recommended in phase 2 for topical wound products, if the safety of the vehicle has not been previously 
demonstrated. 

Comment 53: It o$en is not possible in wound healing e$icacy studies to include a vehicle control, particularly when a 
device is under examination. Such control is possible with drugs where the delive y vehicle is the placebo control. For 
devices, controls of this nature are not ofte possible owing to the nature of the product and the physical mode of 
action. It should be made clear that this section applies to drug evaluations. 

Within patient control designs have been used in trials of topical products intended for serious burns, in an attempt to minimize 
the heterogeneity characteristic of this patient population. However, this approach compromises the evaluation of systemic 
toxicity, necessitating additional controls or studies to collect adequate safety data. 

3. Masking 

Ingeneral, masking (blinding) of patients aud investigators to the treatment received will reduce bias and should be employed 
when feasible. Early studies of topical wound indication products often require an srm that receives only standard care, in 
addition to an arm receiving vehicle, to establish whether the vehicle has an effect on healing. Often the standard care only arm 
cannot be masked. Iu other cases, especially in some devices, it is impractical or unethical to implement a control treatment that 
mimics the test product and allows masking. In these types of situations, assessment by a third party masked evaluator should be 
considered. 

IX Statistical Considerations Specific for Wound Product Trials 

This section addresses issues that present special considerations for wound product trial~.~ 

I. Significance Tests 

Analysis should be prespecified in the prokxol. For incidence ofcZosure endpoints, categorical techniques are recommended 
(e.g., X*tests of homogeneity or logistic regression). For time to closure endpoints, outcome survival analyses are performed. For 
most wound trials, the center or investigator is almost always needed as a factor in the analysis, due to variations in standard of 
care. When appropriate, comparison of the survival curves can be done by using a Mantel-Haenszel statistic or by the Cox 
Proportional Hazards Model, which allows for co-variate adjustment (including an adjustment for center). Ifrate of healing is 
being considered, growth curve models can be used to analyze the rate of healing. 

2. Missing Values and Imputation 

Missing values can affect the interpretation of a dataset, and for that reason steps should be taken to avoid them. When a 
substantial portion of values is missing, concerns arise about the adequacy of the trial. For that reason a plan to account for 
missing values should be included in the protocol. The worst case outcome can be used to determine the maximal effect of 
missing values. 

3. Data Transformation and Covariate Analyses 



Prospective stratitication should balance the arms for the one or two most important variables iu the wound claim, Covariate 
analyses should be employed to adjust for variables that affect the outcome. These covariates should be prespecitied, and the 
analyses should also be prespecifledto avoid concerns about interpretability of significance tests. 

When analyzing covariates, experience suggests that it is generally not useful to transform continuous variables into dichotomous 
variables (e.g., baseline ulcer size 2 5 cm’duration of the ulcer> 1 year). The covariate should be used as a continuous variable, 
Exploratory analyses may examine subgroups defined by various cut points, but when a particular cut point is deemed to be 
important in guiding the use of the product (e.g., ulcers greater than 10 cm do not respond), this cut point should be prospectively 
identified aud studied in a clinical trial. 

ATTACHMENT: Wound Product Qyality Microbiology 

Because a wound represents a breach in the body’s natural barrier to microbial invasion, the final formulation of topical products 
used for the treatment of wounds or bums should be sterile to avoid introducing exogenous microorganisms. Guidance on 
validation of the manufacture of sterile products can be found in the FDA’s Submission Documentation for Sterilization Process 
Validation in Applications for Human and Veterina y Drug Products (November 1994). Methods for performing sterility tests on 
drug products are currently found in USP 23 Supplement 8 cIl> “Sterility Tests.” 

To avoid contamination of a sterile product, it is preferable for wound products to be packaged in single-use containers, 
However, if packaged in multi-use containers, wound products should either include a preservative system or possess innate anti- 
microbial activity. Anti-microbial preservatives should not be used as a substitute for good manufacturing practices. The anti- 
microbial activity of the product, with (or without) a preservative system, should be demonstrated by performing a microbial 
challenge test such as the Antimicrobial Effectiveness Test USP 24 Supplement 8 x51>. The minimum acceptable limit for the 
content of preservatives in a product should be demonstrated as microbiologically effective by performing a microbial challenge 
test of the formulation with an amount of preservative less than or equal to the minimum amount specified as acceptable. For the 
purpose of application approval, stability data on pilot-scale batches should include results from microbial challenge studies 
performed on the product at appropriate intervals. Typically, microbial challenge studies are conducted initially, annually, and at 
expiration. Chemical assays of preservative content should also be performed at all test points. Upon demonstration of the anti- 
microbial effectiveness of the minimum specified preservative concentration, chemical assays of the preservative may be 
sticient to demonstrate the maintenance of adequate anti-microbial activity for annual batches placed into stability testing, For 
biological products, testing should be done to ensure that the preservative does not compromise biological activity. 

Some products cannot withstand sterilization processes because they degrade when heated or irradiated, and they are not 
filterable. Ifa wound product cannot be manufactured to be sterile, it should have a very low bioburden (e.g., -10 &r/g or mL). 
Bioburden testing should be perfbrmed according to a validated test procedure such as USP 23 <61> “Microbial Limit Tests” at 
appropriate, defined time points during stability studies. Additionally, bioburden testing should include identification of 
recovered microorganisms to exclude potentially deleterious organisms. 

Standards for validation of sterilization of medical devices 

IS0 11137: 1995 Sterilization of health care products - Requirements for validation and routine control - radiation sterilization 

IS0 11135: 1994 Medical Devices -- Validation and routine control of ethylene oxide sterilization 

IS0 11134:1994 Sterilization of health care products - Requirements for validation and routine control - Industrial moist heat 
sterilization (availabIe in English only) 

~Thisguidancehasbeenprepare y d b the Center for Drug Evaluation and Research (CDER), the Center for Biologics Evaluation 
and Research (CBER), and the Center for Devices and Radiologic Health (CDRH) at the Food and Drug Administration (FDA). 
This guidance document represents the Agency’s current thinking on developing treatment for chronic cutaneous ulcers and burn 
wounds. It does not create or confer any rights for or on any person and does not operate to bind FDA or the public. An 
alternative approach may be used if such approach satisfies the requirements of the applicable statutes, regulations, or both. 

2 This document applies only to those medical devices for which clinical studies are required. 

J In 1998, the Agency published a series of draft guidances on developing drugs to treat antimicrobials. Two of those guidances 
may be of interest: Develoving Antimicrobial Drugs - General Consideration for Clinical Trials (July 1998) and Uncomvlicated 
and Comvlicated Shin and Shin Structure Infections - Develovina Anitmicrobial Drugs for Treatment (July 1998). Once these 
guidances have been finatizsd, they will reflect the Agency’s views on developing antimicrobial drug products. 

Comment 54: The wording is unclear in the last sentence in the paragaph above. Suggest amendment to delete the the 
word ‘product “Jiiom the end of the sentence so that the sentence reads “...developing antimicrobial drugs. ” 



. 

_4 General guidance for prechnical testing of drugs and biologics can be found in recent International Conference on 
Harmonisation (ICH) documents, including M3 Non-Clinical Safitv Studies for the Conduct ofHuman Clinical Trials for 
Pharmaceuticais (November 1997) and S6 Pre-Clinical Safetv Evaluation ofBiotechnoIouv-Derived Pharmaceuticals 
(November 1997). 

For devices, general guidance for assessing preclinical safety can be found in Blue BoohMemorandum #G9.5-I Use of 
International Standard LTO-10993 and Biological Evaluation ofMedical Devices Part-l: Evaluation and Testing (May 1995). 
See also the drafi Guidance for the Preparation of an IDE Submission for an Interactive Wound and Burn Dressing, which was 
published on (April 1995) and is being ftiized. 

5: Guidance for drug carcinogenicity studies cau be found in the ICH documents entitled, SlA The Need for &mu-Tern Rodent 
Carcinogenicitv Studies ofPharmaceuticals (March 19%) and SIC Dose Selection for Carcinoaenicitv Studies of 
Pharmaceuticals (March 1995), Addendum (July 1997). 

-6 General guidance on prechnical study designs can be found in the ICH document SSA Detection of Toxicitv to Revroduction for 
Medicinal Products (September 1994). 

z Further guidance is available in the following ICH documents: S2A Svecific Asoects of Renulatow Genotoxicitv Tests for 
Pharmaceuticals (November 1997) and S2B Genotoxicitv: A Standard Batters for Genotoxicitv Testing ofPharmaceuticals 
o\Tovember 1997). The ICH document SJA Preclinical Safetv Evaluation ofBiotechnologv-Derived Pharmaceuticals (September 
1994) provides further discussion regarding biological products. 

a General guidance on thistopic can be found in ICH documents E8 General Considerations for Clinical Trials (December 1997) 
and E9 Statistical Princivals for Clinical Trials (September 1998). A dratt guidance, El0 Choice of Control Grouv in Clinical 
&&, also was published on this topic in September 1999; once fmalized, it will reflect the Agency’s thinking on clinical trial 
considerations. 

e As noted under Claims (footnote 3), the Agency published in July 1998 a series of draft guidances on drugs to treat 
antimicrobials, including uncomplicated and complicated skin infections. These guidances currently are being finalized 

@General guidance also is available about data analyses, for example ICH E9 Statistical Princivles for Clinical Trials 
(September 1998). 
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